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The surfactants applied in household detergents and industria cleansers should satisfy the requirement of not just the basic
function such as emulsification, solubilisation, dispersion, detergency, wetting and foaming, but aso the economica efficiency
and the safety to human and environment. In the viewpoint of the sustainable development, the surfactants, moreover, have
to reduce raw materials and energy consumption and waste disposal when they are being manufactured and aso consumed
for their purposes. New high-performance surfactants have been extensively studied and developed in order to respond the
change in socia and economical environment. Noticeable progresses have been achieved so far, which are the significant in-
crease in solubility and surface activity through the minor modification of existing surfactant molecular structure and the syn-
ergistic increase in a surface activity shown in the mixed surfactant system of anionic and cationic surfactants. In this review,
the important and meaningful progresses achieved recently in technological advance and practical application will be summar-

ized and discussed.
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Table 1. Requirements for Ideal Surfactants for Detergents2]

Requirements Conditions

Low Cost Chesap feedstocks
Simple synthetic process

Easy Availability Abundant and renewable feedstocks

Easy Biodegradation Easy degradation in waste water trestment or
in river

Safety Safe to human and agua Lives

High surface activity High hydrophobicity
Low CMC (critica micelle concentration)
Low surface/interfacial tension

Soluble in cold water or in hard water
Low Krafft temperature

High solubility
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Table 2. Processes for Long Chain Alcohol[6]
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Raw Material

Long Chain Alcohol

Type Homologs Linearity (%)
. Fatty Acid .
Hydrogenation Methyl Ester Linear Even 100
Ziegler Ethylene Linear Even 100
SHOP (Shell OX) Ethylene Semi-branched Even & Odd 75
i-Olefins
Conventiond OXO Ethylene Branched odd 50~ 60
a -Olefins
Condea OXO Pareffins Branched Even & Odd 40~50
i-Olefins
. = H3C—(CH2),—0S0; Na* Linear Alkyl Sulfate
Scheme 1.
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Methyl Position in Sodium X-Methyl Octadecyl Sulfate

Figure 1. Krafft temperature vs. position of methyl in sodium x-methyl

octadecyl sulfate (15% agueous solution)[12].
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Figure 2. Influence of phenyl group position of sodium linear dodecyl

benzene sulfonate on criticad micelle concentration a 38 C[22].
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2.1.3. Branched Alkyl Benzene Sulfonate
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Coluding Point (°C )
5
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Figure 3. Clouding temperature vs. composition of 2-phenyl isomer of
sodium linear dodecyl benzene sulfonate for 20% agueous solutions
[24].
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Table 3. Comparison of Compositions of MLAS and LAS and Their Physica Propertie12]

Surfactant Type MLAS LAS
2,3-Phenyl isomers > 95% 30% (HF Process)
Total carbon chain C10~13 C10~13
CMC 50 ppm 110 ppm
Alkyl chain type 40~60% Methyl branched > 90% Linear
Krafft temp (C, 1%) 6~7 0~3
40 -
MA/V>—QSO,’N5* T——
30 / Scheme 7.
- e
e 2
E i
Q g SOyNa* 4-Phenyl LAS
g Ve
5 10 Va
3 / Scheme 8.
0 /
i A Sat
10 S0;'Na* 6-Phenyl LAS
18 28 38 48 58 68 78 88 58
% 2-Phenyl Isomer Scheme 9.
Figure 4. Solubility of phenyl isomer of sodium linear dodecyl benzene
H H
sulfonate a room temperature]29]. HsC——C—(CHy)y—C—(CHa),~CH,
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SY=tst,

| 2-Pheny Monomethyl Linear Alkyl

CH; Benzene Sulfonate (MLAB)
@ [ Alkyl Chain Length ; C10~13]
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50, Na* almost the same number ]
Scheme 10.
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A= CMC o)) FollA mlold(micdl S 343k ol M=
R AMBAA S E3E Aol O FR7 AUDAAE
AR E39E £3 nlold(mixed micdle) S ¥/dstth AR ohE
AREGAE Atolell Ao 2go] b o5 AUIAEAE
& A& Agste] o Aol EAHE AEsta A £ wio| s 3
ey weha] &3 mlo] A Sk Sl AR U ARSAA
BAE0] J1429] HlE(molar ratio)S 1:19] 71EAl Dok Aselgzhg
o] ekstAY 3]y Wi o] EAlshd A& thE AdEdAwAs
S o gl witel] £ ulo] S I3t Qe AR o
AAZA FAFEY Mg vlE&2 11o] oAl Hrh
2% &5 AAZAPA AlAEe 9 Rubingh giF-8-do]&
(regular solution theory) S 7] 0 2 slo] &5} mjo]Alef| EA|5k= 2%
AggAe] BlES Tk o5 olgste] 2% AWUTFA]
molecular interaction paameter VS AlEelE AE5S SRt
[38,40].
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222 A0|2 AHEYH 2t S0|2 AHEHHM =&t ALY

Fol AAZ/IA 9} oFol AAZ/IA L] £ Al AHlof| A= Fo]
2> AAEIA L] (s} ol ARG A L] (H)RSE Abelol st
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Ol IFW Fol R IFY et A A-E o R At A EHA A
o] 0101 ].1_ 2739 ST E15]{4142] wh2bA] F7d caanionic
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Z7d3to] ﬂlm%}‘*ﬂli/ﬂ/l 7lss “‘ 0}74] He 29 dsagol
vERd} gl ol ol AlMEd ARl sodium dodecyl sulfae
9} ool AEdAQl dodecyl pyridinium chlorideZFE] 4w
catanionic surfectants= 8-/ ol A 3ol Ag3he HojETi4344).
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Cy;Hy5-0-80;” Na* —— CyHps—(OCH,CH,),—0S0; Na*
Sodium Dodecyl Sulfate Sodium Polyethoxylated Dodecyl Sulfate

Scheme 11

e
C12Hz5—(OCH,C Hz)n*'I'"*CHa cr
CH

CH 2
3 / Polyethoxylated Dodecyl Dimethyl Ammonium Chloride
cuua,,q-il*—cl-l3 cr
CHy \ (CH,CH,0),H
Dodecy! Trimethyl c —N*—CH. cr
Ammonium Chloride ishes ¢
{CH,CHZ0) H

Dodecyl Methyl Polyethoxylated Ammonium Chloride

Scheme 12, 13.

CHs

CWH“_']‘ a0 v Dodecyl Dimethyl Hydroxyethyl
CH; Ammonium Chloride

Scheme 14.

A £33 AHEGA Al EleA 1
o A AsAgo7 FAE caanionic surfadantﬂ o] gaf=™
A E AN S ‘/PE} 1= Alz=lel dist A7 ohefsiAl A2y
ATH37,38). TH3EZQ! WS ol AR 9l Yol AEEA]
A2 equimolar mixture systeme] obd o= 0] AHLIAE A
gfslis o R, 584 equimolar complex?| 2] AlA A A
utol A Wl S Ao] FaFHHA MAH R FdgNE s H
= b o] Agolls ARBGAET ol W AL Fsarrt 2
=3

w o2 we AR AER ] H A7) 2
Hlo] A AFA71E

TA ool &1 EY gole

AE AR AAgleE
F7kete Aloltt. olE 59 S0l AMEAA
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°k°]i A Ael ke Aoty e ol AdEdAd
dodecyl quaternary ammonium chloride®] 4-J7]¢] ethylene oxideE
Bl AHscheme 12) T 49 SEF J97]9] ethylene oxide=
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chloride (Akzo Nobd, scheme 13)5 it Sol& AdEA A9} &35}
Zoltk, ABAA 2] 425497 T 5470l ehylene oxide?|
Yok WS 23 AUEAAAY -8d (compatibility) wi<ell
ethylene oxide®] 77} &7} 2o = 2~4 H= 5 o] Jolofof gt} o]
739~ polyethoxylated surfactante} LHE Al 243 A 2] equimolar complex
=84 FAE FsAE AT, polyethoxylated surfactant©] 314+
‘Jol AUAIA 7] wiitel] AHE L] Feadrt 24 k.

43 SEFS ol AEAIA L] X4 15l ehylene oxide Tl
Ale] propylene oxide 55 hydroxyethyl 7](scheme 14)E F-7FekH= W
L oL} o] A% Fol AAEIAE HFOE ALE-3tofof sl

ARG A T T4 FrH45,46].

ARGIA ] FpA-E Ads FEZARE deA7E O 4
T UEEY gol AMIAE 71ETEE sto] gol AHg

Aol AN A YE AR FolE A4S AAHES 49 YEF2
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Table 4. Physical Properties of Aqueous Solutions with Various Mole Ratiosof SDSDGDAC Mixtureg47]

Mole ratio of mixture Appearance Krafft temperature Hardness tolerance

SDS DGDAC (257) () (Ppm)

0 1.00 Transparent <0 > 5000
1.00 1.10 Bluish trans. <0 > 5000
1.00 1.00 Bluish trans. <0 > 5000
1.00 0.90 Bluish trans. <0 > 5000
1.00 0.75 Transparent <0 > 5000
1.00 0.50 Transparent <0 > 5000
1.00 0.25 Transparent <0 446
1.00 0.10 Transparent <0 415
1.00 0.01 Transparent 7112 385
1.00 0 Transparent 8/15 369

*Appearance and Krafft temperature 1.0 wt% solution
Hardness tolerance; by adding 10,000 ppm CaCl, to 0.5 wt% solution

Table 5. Surface-active Parameters for Aqueous Solutions of SDS,
DGDAC, SDSDGDAC Equimolar Mixture at 25 T[38,37]

System CMC (mol/Kg)  Xipac B"

sSDS 7.3 x 10° - -

DGDAC 69 x 10° - -
SDS/DGDAC 96 x 10° 0.4865 -17.20

(mole ratio 1:1)

* XpL.c + Mole fraction of DGDAC in a mixed micelle
B™ : Molecular interaction parameter of surfactant mixture.
£Hy
'31sz5"'"'/\|/\\0/\\[,/\0” 25
OH OH Diglyceryl Dodecyl Dimethyl
CHs4 Ammonium Chloride
Scheme 15.

Glyceryl717} 27) -7}l dodecyl dimethyl diglyceryl ammonium
chloide (DGDAC)E= 29HAIZ §/d==tl, WA gycerol @} epichlo-
rohydrine ¥-8-A17 diglyceryl chlorideE &4 E 2, ©]= N, N-
dimethyl dodecylamine®} WH&-A1A 4871t

Monoglyceryl Al %Fo]2 A 23 A (monoglyceryl cetyl dimethyl am-
monium chloride) 2+ 2Oli ArA 23 Al (sodium octyl sulfate)2] equi-
molar mixture= Y- oA Hd-& 3453 048], diglyceryl Al
Fole A ](DGDAC)E} - Axa2hd Al(sodium  dodecyl
sulfate, SDS)] equimolar mixture:= < *ﬂ“ 314 2831 50 nm~1
um=712] vesdes &3t H}Frr’é i‘oé
monoglyceryl 7] B.th= diglyceryl” 3
A= Mgt AEAE FAgs Zle
%8k DGDACAH = Krdft& =7}
=g ¥Rk oh2l Shsel DGDAC#
AA Al HE U BAEINE
DGDAC$} SDS¢] eqwmolar mlxtureoﬂ ojst A Q*é
A52-4-5 Bo] FriTale 5). DGDAC/SDS 111 &
A S eMCRETE A SHA W& CMC (F JJ?OHH) = UrEMJ
@F olgste] Anxkst A3 EF wio]dl F DGDACY Efg
(XL pae ) 048652 4], SDSE DGDAC #AtAtolo] HH 714 <lgdz)
207 Q3 equimolar complexs F/dstar wheka &3 mlo]Al Fof
DGDACS} SDS AF A9] 11 &= F35o] vk 2s &

e
A7

rq' Hi

SY=tst,

, M 203 M|l 2%, 2009

otk 1837 molecular interaction parameter V= -17.27} Ho] 733t
A5 A-go] ZAsHS o 4= Itk DGDACEAFA diglyceryl 7] thAl
o methyl7] 2 thA|E 1L 2o]-&0] bromideS! dodecyl trimethyl ammo-
nium bromide (CizHzs-N*(CHs)eBr )= SDSS} £33 BMh -255% Rl
QOJ OL]. o] is]— }\]/\F;ﬂ_g_ ::17-]] =t H&/H ;gxig tﬂ
oML AalEagol wlg- & A
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E Qlal Dsell &% £ Ale= &
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